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The role of neutrinos in our greater understanding of fundamental physics
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Interesting properties of neutrinos

» Oscillation probability:
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Neutrinos are very hard to detect compared to other fermions

graphic here that shows infrequency of neutrinos interacting
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The motivation for MINERVA
@ Experimental measurements have associated errors (uncertainties) that
can be divided into two categories: systematic and statistical

@ Measurements of neutrino process are difficult because there are
substantial obstacles to reducing both types of uncertainty

@ Advances in accelerator technology push our ability to press down
statistical errors

@ Experiments like MINERVA are designed to help us press down
systematic errors
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First, you need to produce neutrinos for MINERVA to study

Fermilab Accelerator Complex

Main Injector

Fixed-Target
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The NuMI beamline takes in protons and spits out neutrinos

Elevation Profile View
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Neutrino Beam Line for MINERvA and MINOS Experiments
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There's lots of cool research that goes into building the most intense source of
neutrinos in the world!
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Decay Pipe Absorber
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The MINERVA Detector
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Triangular
inner detector

scintillator
strips
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Particle For the Inner Detector, (WBS 3) scintillator is
assembled into 128 strip scintillator planes

Position determined by charge sharing

Scintillator (WBS 1 /V\\/\

Prototype —
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Dead Boards Map (Crate 0) Dead Boards Map (Crate 1)

Each CROCE has
four chains (0-3)
[or four channels (1-4)]

Each chain has EERE
anywhere between . )
5-10 FEBs £ i

— FEBs 1 & 10 read E E

out the Outer
Detector PMTs

12 345 6 7 89 101 12 123 4567 8 9 10112
Board Number Board Number

Rob Fine (U. of Rochester) April 13, 2016 24 / 35



| Numib NHits/Gate for Bar (y) vs Module (x) |
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More of what I'm not going to tell you about today
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The physics results of MINERVA
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Phys. Rev. D 92, 092008 (2015)
Wine & Cheese 7 February 2014
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The future of MINERVA Analysis

Neutrino Flux
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A future upgrade to MINERVA
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Future plans for studying “big picture” neutrino properties

EXISTING PROTON

ACCELERATOR
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